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$f(r)=4 \pi r^{2}f_{S}-\frac{4}{3}\pi r^{3}f_{v}$ (1)




















Fourier [7, 8, 9],
$[10, 11]$ Fer -Pasta-Ulam $\beta$ $[8, 12]$ ,
[8] , Fer $- \mathrm{P}\mathrm{a}\mathrm{s}\mathrm{t}\cdot \mathrm{a}$-Uram $\beta$
, $L$ $d$ , 3
$1/\sqrt{L}$ $[13, 14]$
, $\langle j(0)j(t)\rangle$ $t^{-^{\underline{d}}}\sim$’























$i$ $j$ $\sigma$ , $\epsilon$
$\sigma,$
$\epsilon$ 1 , , cut-Off 3
, $x$ , Lennard-Jones
{ $y$ $z$ , $x$
Nos\’e-Hoover [18] ,
$T_{H}$ , $T_{L}$
$m \frac{d^{2}r_{i}}{dt^{2}}=F_{i}+\xi m\frac{dr_{i}}{dt}$ (3)
$\frac{d\xi}{dt}=\frac{2(K_{i}-K_{\mathrm{H}\mathrm{B}})}{\tau^{2}}$ (4)
$i$ $\xi,$ $\tau,$ $K_{i}$ $K_{\mathrm{H}\mathrm{B}}$ , ,
$i$ ( $T_{H}$ of $T_{L}$ )








$T_{H}=4.0,$ $T_{L}=2.8$ $\llcorner$ , $\rho$ 0446, 0562,
0652 3 Lenn $\mathrm{d}$-Jones [20] 132,
0302 200%
, 13 ,
, $L_{Y}$ $L_{Z}$ 4 ,




























$i$ $P_{i}$ $i$ , $dr_{i}$ $i$
, $dW_{H}$
, $dW_{H}$ $dW_{L}$
, $d\nu V_{L}$ , $E_{H}(t)$ $E_{L}(t)$
$d7\mathrm{T}^{\gamma_{H}},dW_{L}$ , ,
, $E(t)$ $\circ$








, $E_{H}(t)$ , $E_{L}(t)$
, , ,
$E_{H}(t),$ $E_{L}(t)$ $\kappa(L_{X})$ $J$ $dT/dx$
$\kappa(L_{X})=J/\frac{dT}{dx}$ (10)
, $t_{0}$ $\kappa(L_{X}, t, t_{0})$
$\kappa(L_{X,\backslash }tt_{0})’=(\frac{dT}{dx})^{-1}\cdot\frac{E(t)-E(t_{0})}{t-t_{0}}$ (11)
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4: $t_{0}$ \kappa (L , $t,$ $t_{0}$ ) :
,
5: : $1/\sqrt{L}$ ,
1
$E(t)-E(t_{0})/t-t_{0}$ $t_{0}$ $t$ $E(t,)$ $E(t_{0})$
$E_{H}(t)$ $E_{L}(t)$ Fig. 4 $\kappa(L_{X}, t, t_{0})$
, $\kappa(L_{X}, t, t_{0})$ $t_{0}$
, $E(t)$ $\kappa.(L_{X\backslash }, t, t_{0})$
$t_{0}$ ,
, $\kappa(L_{X}, t, t_{0})$ , \kappa (L ) $\kappa(L_{J}\backslash ’, t, t_{0})$
$tarrow\infty$
34
[ $\kappa(L_{X})$ $\kappa(L_{X})$ $\kappa+a/L_{X}^{\beta}$
3 , /3 05 ,
$\kappa+a/\sqrt{L_{X}}[8,11]$ $l\mathrm{J}=0.5$
, $\kappa(L_{\lambda’})$ 2 $\kappa$ $a$ fit Fig. 5 $\kappa$
$\kappa$ , $a$ $\kappa$ $a$
, $L_{X}$ $\kappa(L_{X})$ $\kappa$ 10%
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6: $\kappa$ : $\kappa$























7: 448, $L_{\lambda}\cdot=60,$ $T_{H}=1.32,$ $T_{L}=0.8$
$D_{l}(x)=D_{l}+ \beta_{l}tanh(\frac{x-x_{0}}{X_{l}})$ (15)
$\mathcal{B}_{g}$ $\beta_{l}$
$a_{g}=a_{l}$ $X_{g}$ $X_{l}$ $L$
$X_{g}$ $X_{l}$ $L$
, $x_{0}$ $D_{g}(x)=D_{l}(x)$ $\underline{dD}_{d\mathrm{L}^{x)\frac{dD_{l}(x}{dx}}}d.x=$ ,
(16)$D_{\mathit{9}}(x)=D_{\mathit{9}}+ \frac{D_{l}-D_{g}}{X_{g}+X_{l}}X_{g}(1+tanh(\frac{x-x_{0}}{X_{\mathit{9}}}))$
$D_{l}(x)=D_{l}- \frac{D_{l}-D_{g}}{X_{g}+X_{l}}X_{l}(1-tanh(\frac{x-x_{0}}{X_{l}}))$ (17)
$X_{g},$ $X_{l}$ $L$ , $L$
4.3
(16),(17) , 1/3
$X_{g},$ $X_{l}$ $D_{g}(x),$ $D_{L}(x)$
$L$
$x_{0}$ , $x_{0}$













$\kappa+a/\sqrt{L_{X}}$ ) $[8, 11]$ long-time ta









, , $D_{g}(x),$ $D_{l}(x)$
, ,
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